Introduction
The genus Polistes Latreille 1802 is the only cosmopolitan genus in the social Vespidae (Stenogastrinae, Polistinae, and Vespinae). With more than 200 valid species, the genus is currently divided into four subgenera, with their phylogenetic relationships expressed as (Gyrostoma + (Polistella + (Polistes s. str. + Aphanilopterus))) (Carpenter 1996a) . The subgenera Gyrostoma Kirby & Spence 1828 , Polistella Ashmead 1904 , and Polistes Latreille 1802 are distributed in the Old World (including Australasia), but a few species of subgenera Gyrostoma and Polistes have been accidentally introduced into the New World; and subgenus Aphanilopterus Meunier 1888 is distributed exclusively in the New World.
Among three Old World subgenera, Polistella, with 78 valid species, is the largest in term of the number of species and most widely distributed, occurring in most parts of the Old World except in Europe, Mediterranean Africa and the Arabian Peninsula (Carpenter 1996a, b) . Notably, 12 of the 14 species of subgenus Polistella known from the northern part of the Indo-Burma biodiversity hot spot, the area on the eastern slope of the Himalaya, are endemic to this area (Das & Gupta 1984 , 1989 Gusenleitner 2006) . This suggests that the northern part of the Indo-Burma biodiversity hot spot is a center of divergence of subgenus Polistella. Faunas of social vespid wasps including that of subgenus Polistella in this area, especially in northern Indochina, are still poorly investigated, however.
In our researches on the social wasp faunas in the northern parts of Vietnam conducted in these several years, we have recognized 14 species of subgenus Polistella in the mountainous areas. The present paper deals with the taxonomy and nesting biology of these paper wasps, including the description of the following five species as new to science: Polistes curcipunctum sp. nov., P. reliciniclypeus sp. nov., P. gilvus sp. nov., P. paco sp. nov., and P. clandestinus sp. nov. A key to the species of subgenus Polistella known from northern Vietnam is provided to facilitate further studies on social wasps in the area. Finally, the distribution pattern of these species of subgenus Polistella occurring in the mountainous areas of northern Vietnam is discussed.
Material and methods
Most of the specimens examined in the present study were those collected by ourselves and those having been deposited in the Institute of Ecology and Biological Resources (IEBR), Hanoi, Vietnam. Acronyms of other collections/institutions where the specimens examined are housed are as follows:
AMNH, American Museum of Natural History, New York, USA; IUNH, Natural History Collection at Ibaraki University, Mito, Japan; NIAES, National Institute for Agro-Environmental Sciences, Tsukuba, Japan; NSM, National Science Museum, Tsukuba, Japan; OLM, Oberösterreich Landesmuseum, Linz, Austria; RMNH, Nationaal Natuurhistorische Museum -Naturalis, Leiden, the Netherlands. The adult morphological and color characters except for male genitalia were observed on pinned and dried specimens under a stereoscopic dissecting microscope. Apical parts of male metasomata were dissected for the terminal sterna and genitalia. They were put in lactic acid for several hours, washed in distilled water, and observed in glycerin under a stereoscopic dissecting microscope. The terminology of male genitalia follows Kojima (1999) . Drawings were made with the aid of a drawing tube installed on the stereoscopic dissecting microscope.
In the descriptions of adult morphology, the following abbreviations are used: POD, distance between the inner margins of the posterior ocelli; OOD, distance between the outer margin of the posterior ocellus and the inner margin of the eye at vertex; Od, transverse diameter of the posterior ocellus.
The parts measured for the morphometric characters referred to in the descriptions are defined as follows: body length, the lengths of head, mesosoma and first two metasomal segments combined; the width of the clypeus, the distance between the uppermost points where clypeus touches eyes; the height of the clypeus, the distance from the bottom of the dorsal emergination to the apex; the distance between the inner eye margins at vertex and at clypeus, the distance between the inner eye margins at the level of anterior ocellus in frontal view of head and at the level where inner eye margins approached each other most closely, respectively; the interantennal and antennocular distances, the horizontal distance between the inner margins of antennal sockets and between the outer margin of antennal socket and inner eye margin at the level of middle of antennal socket, respectively; the width of antennal socket, the horizontal diameter; the width of the eye and the gena, the maximum width for each in strictly lateral view of the head; the length of metasomal tergum 1, the distance in lateral view from the posterior end of the basal slit for the reception of the propodeal suspensory ligament to the posterodorsal end of the tergum; the length of metasomal tergum 2 (or segment), the distance in lateral view from the bottom of the basal depression or "neck" to the posterodorsal end of the tergum; the width of the first and second metasomal segments, the maximum width for each in dorsal view.
The nest characters, including measurements of various parts given below, were examined after the immatures had been taken out and the nests had been air-dried. The length and thickness (minimum and maximum thicknesses at the mid-length) of a nest pedicel and the distance between opposite sides of a cell containing a pupa or having the trace of a cocoon cap ("cell width") were measured to the nearest 0.1 mm with vernier calipers. The thickness of cell wall was taken with a micrometer to the nearest 0.01 mm. The terminology of nest characters follows Wenzel (1998) . In the description of nest comb shapes, "ventral" and "dorsal" refer to the directions corresponding to cell openings and cell bottoms, respectively.
Personal Polistes dawnae was described by Dover & Rao (1922) based on a single female specimen (holotype) from Dawna Hills [16°50'N, 98°15'E], Burma [Myanmar] , which is housed in the Zoological Survey of India, Kolikata. Das and Gupta (1989) gave a detailed description of the characters of the holotype, and no further information on this species has been added since then. The male and a nest of this species are herewith described.
The female specimens we examined well agreed well with the description by Das and Gupta (1989) . One of the seven females collected at the Muong Nhe NP Station was the only adult found on the nest described here. The nest was made in a cut bamboo and had no immatures in it. The other six females and a male were collected in flight near the nest site and may have emerged from the nest. As described below, the male is similar to the female both in structure and coloration except for some characters. 
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. 1, 3, [6] [7] 6. Frontal view. 3, 7. Lateral view. 2. Ocelli, eye and posterior margin of vertex. 4, 8. Right antenna. 5. Metasomal segments 1 and 2, lateral view. 11 . Inner aspect of paramere with digitus and volsella. 12-13. Aedeagus. 12. Ventral view. 13. Lateral view. Scale 1 mm. Head in frontal view (Fig. 6 ) about 1.4 × [about 1.2 × (Fig. 1) ] as wide as high. Vertex slightly raised in area among ocelli; POD:OOD=1: 1.5 [1:1.9 (Fig. 2) ]; POD about 1.7 × [about 1.6 ×] Od. Eye much more strongly swollen laterally than in female; inner eye margins about 1.4 × [about 1.1 ×] further apart from each other at vertex than at clypeus. Gena narrow [more or less wide], in lateral view ( Fig. 7 ) about 0.3 × [about 0.8 × (Fig. 3) ] as wide as eye; weakly raised blunt ridge present, running along posterior margin of eye [absent] . Clypeus in frontal view ( Fig. 6 ) about as wide as high, apical margin slightly produced, broadly rounded [pointed apically ( Fig. 1)] ; in lateral view ( Fig. 7) slightly convex dorsally, slightly concave ventrally [weakly swollen anteriorly in dorsal half ( Fig. 3) ]; surface covered with dense short golden hairs [upper half of clypeus covered with fine pale pubescence and lower half with scattered deep large punctures each bearing sharply pointed golden bristle]. Antenna ( Fig. 8) with slenderer flagellum than in female (Fig. 4) Mesosoma as in female. Pronotal carina sharply raised, produced into thin lamella in dorsal part, slightly sinuate on lateral sides, reaching ventral corner of pronotum. Mesoscutum weakly convex, about as long as wide between tegulae; anterior margin broadly rounded. Disc of scutellum flat, in profile at the same level as mesoscutum. Metanotum weakly convex, strongly depressed along anterior margin. Propodeum short; posterior face widely (about half the maximum width of propodeum) and shallowly excavated medially, more or less smoothly passing into lateral faces; propodeal orifice elongate, about 1.8 × as long as wide (measured at widest part), somewhat narrowed in dorsal half. Jugal lobe of hind wing large, rounded.
Metasoma except terminal two segments as in female (Fig. 5) . Tergum 1 distinctly shorter than its apical width, in lateral view abruptly swollen dorsally just behind basal slit for reception of propodeal suspensory ligament; corner between anterior and dorsal faces bluntly angled. Sternum 2 in lateral view strongly swollen ventrally in anterior one-third, then ventral margin bluntly angled into nearly straight line parallel to ventral margin of the tergum. Metasomal sternum 7 depressed medially, without tubercle (Figs 9, 10).
Body surface sculpture as in female, except for densely-haired clypeus. Mandible with scattered shallow punctures. Frons and vertex up to level of posterior ocelli with close fine punctures. Vertex behind posterior ocelli and gena with sparse fine punctures; spaces between punctures smooth; punctures in ventral one third of gena scaratted and deep. Pronotum with dense deep punctures; spaces between punctures very narrow, slightly raised to form reticulation. Mesoscutum with scattered deep flat-bottomed punctures and dense fine punctures between flat-bottomed punctures. Scutellum and metanotum with scattered deep punctures. Mesepisternum with coarse dense welldefined punctures in posterodorsal part; punctures in dorsal margin similar to those on pronotum. Dorsal metapleuron with week striation; ventral metapleuron with shallow large punctures. Propodeum with distinct transverse striation and punctures between striae on lateral faces; interpuncture spaces weakly raised to interconnect striae. Metasomal segements densely covered with minute punctures in addition to scattered small punctures (ill-defined on terga; more or less well-defined on sterna).
Color. Similar to female [body black, with following yellow markings: large apical spot on clypeus, narrow band along inner eye margin extending from bottom of frons to middle of eye emargination, narrow short band on gena along posterodorsal margin of eye, narrow band along pronotal carina, paired anterolateral spots on metanotum, scrobal spot on mesepisternum, paired large lateral spots on propodeum, propodeal valvula, metasomal tergum 1 except for basal triangular dark-brown spot, and apical margin of tergum 4; legs black], but more extensively marked with yellow as follows: clypeus entirely, mandible except for small basal black spot, ventral half of frons, narrow long band on gene along posterior margin of eye, antennal scape beneath, paired anterolateral spots (sometimes united to form narrow transverse band) on metanotum, spot on propodeal valvula, ventral face of fore coxa and spot on mid-coxa; antennal flagellum reddish brown to dark yellow beneath; paired lateral yellow spots on propodeum much reduced in size.
Male genitalia. Lamina volsellaris desclerotized and fused with cuspis. Digitus in inner aspect of paramere ( Fig. 11 ) slightly more than 3.5 × as long as wide (measured at widest part). Aedeagus (Figs 12-13): penis valve slightly longer than basal apodeme, in ventral view swollen laterally in proximal one fourth and distinctly produced laterally near proximal margin, in lateral view slightly thickened in proximal one fourth and with dorsal margin weakly and smoothly sinuate, with proxomoventral corner produced into small tooth (Fig. 13) ; ventral margin of penis valve finely serrated along entire length. (Table  1) . As mentioned above, the nest was collected, together with a single female, from the inside of a cut bamboo used for the wall of the kitchen at the Muong Nhe NP Station.
The nest characters other than the nesting site are as follows. Single combed (Fig. 85) ; comb vertically elongate to fit the space inside the bamboo, about 170 mm long and about 20 mm wide, tough paper-like in texture, uniformly grayish brown. Four nest petioles present (indicated by arrows in Fig. 85 ); primary petiole (lost while collecting the nest) situated near mid-length of comb, first two cells having been constructed on its tip; other three petioles subsidiary, constructed to connect bottom of preexisting cell and substrate, made exclusively with adult salivary secretion, dark brown and lustrous; one of the subsidiary petioles situated about 34 mm lower from the primary petiole, 4.6 mm long and 0.96 × 1.4 mm thick; remaining petioles respectively about 49 mm and 57 mm above the primary petiole, and 4.7mm long and 0.94 × 1.6 Cameron (1900) described this species based only on the female. The male characters except for the genitalia were described by Das and Gupta (1989) . Followings are detailed descriptions of the characters based on the specimens from Vietnam, and the nest is also described.
Material examined (Fig. 14) ; in dorsal view weakly swollen laterally just behind eyes, then narrowed posteriorly, with posterior margin shallowly and broadly emarginated. Vertex slightly raised in area among ocelli, slightly slope down behind posterior ocelli towards occpital carina; POD:OOD=1:2.2; POD about 1.4 × Od (Fig. 15 ). Gena in lateral view about 0.8 × as wide as eye (Fig. 16) ; occipital carina fine, evanescent in ventral one third of gena. Inner eye margins weakly convergent ventrally, in frontal view of head about 1.1 × further apart from each other at vertex than at clypeus. Antennal sockets closer to inner eye margin than to each other. Anterior tentorial pit slightly further apart from ventral margin of antennal socket than from inner eye margin. Clypeus in frontal view as wide as high (Fig. 14) ; in lateral view weakly convex (Fig. 16) ; length of lateral margin of clypeus lying along inner eye margin shorter than diameter of antennal socket. Malar space longer than diameter of antennal socket. Antenna ( Fig. 17 ) with scape slightly more than 3 × as long as its maximum width; flagellomere 1 slightly more than 2.5 × as long as its apical width, longer than length of flagellomeres 2 and 3 combined; flagellomere 2 as long as wide; terminal flagellomere bullet shaped, as long as its basal width.
Pronotal carina sharply raised, produced dorsally into thin lamella in dorsal part, slightly sinuate backward on lateral sides, reaching ventral corner of pronotum. Mesoscutum weakly convex ( Fig. 18 ), about as long as wide between tegulae; anterior margin broadly rounded. Scutellum convex, slightly depressed medially. Metanotum weakly convex, strongly depressed along anterior margin. Propodeum short; posterior face with shallow wide median excavation, of which width is about 0.4 × maximum width of propodeum; border between posterior and lateral faces bluntly angled, marked with slightly raised carina; propodeal orifice about 2 × as long as wide (measured at widest part), somewhat narrowed in dorsal half. Jugal lobe of hind wing rounded (Fig. 19) .
Metasomal tergum 1 distinctly shorter than its apical width, in lateral view abruptly swollen dorsally just behind basal slit for reception of propodeal suspensory ligament; corner between anterior and dorsal face bluntly angled ( Fig. 20) . Sternum 2 in lateral view with dorsal margin slightly longer than its ventral margin; anteroventral corner in nearly right-angle ( Fig. 20) .
Clypeus with scattered large punctures, each bearing sharply pointed golden bristle. Mandible with several deep punctures. Frons densely covered with coarse flat-bottomed punctures. Vertex and gena with sparse strong punctures; punctures around ocelli strong and sparse; ventral one third of gena with sparse strong puncture. Pronotum with dense deep punctures; spaces between punctures very narrow, slightly raised to form reticulation. Mesocutum with coarse dense flat-bottomed punctures; punctures on scutellum and metanotum dense, smaller than those on mesoscutum. Mesepisternum densely with coarse punctures in posterodorsal part, barely punctured in anteroventral part; border between them distinct. Dorsal metapleuron with striae and sparse punctures. Propodeum with strong sharply-raised transverse striae; lateral face with strong punctures between striae, interpuncture spaces weakly raised to interconnect striae. Metasomal segments densely covered with minute punctures in addition to scattered small punctures (ill-defined on terga; more or less well-defined on sterna).
Color. Black, with following parts orange-yellow: clypeus except black margins, line on gena along posterodorsal margin of eye, narrow band along pronotal carina with branches running along posterior margin of pronotum, scutellum, apical bands on terga 1 and 5 (wide), orange-yellow. Legs black. Wings pale brown, weakly infuscate, slightly more strongly infuscate along anterior margin of forewing; veins dark brown.
MALE. Body length 10.5-11mm; fore wing length 11.5-12 mm. Structure as in female except: head proportionally smaller, more transverse, about 1.5 × as wide as high in frontal view (Fig. 21) ; eye strongly swollen laterally, inner eye margins about 1.4 × further apart from each other at vertex than at clypeus; gena narrow, in lateral view about 0.6 × as wide as eye, with weakly raised blunt ridge running along posterior margin of eye; clypeus in frontal view with apical margin slightly rounded, about 1.1 × as wide as high, covered with dense short golden hairs; antenna ( Fig. 22 ) slender than in female; scape short, about 3 × as long as its maximum width; flagellomere 1 as long as length of flagellomeres 2 and 3 combined; flagellomeres 2 and 3 each longer than wide; terminal flagellomere elongate, slightly curved, about twice as long as its basal width. Metasomal sternum 7 depressed medially, without tubercle (Figs 23, 24) .
Color. Similar to female, but antennal flagellomeres 5-11 reddish-brown to dark yellow beneath. Genitalia. Similar to that of Polistes dawnae, but ventral serration of penis valves coarse and strong, especially in proximal half of penis valves (Fig. 25) ; penis valves in lateral view with dorsal margin and proximoventral margins both nearly straight (Fig. 26) .
Nest. The following three nests were examined: Nest# VN (Table  2) . They were all collected along the Hoang Lien Pass road, where the nests were on the cliffs along the road and attached directly to rocks 1.3 to 4 m above the road.
Nest structural characters are as follows. Petiole single, terminal, with thin central core of plant fibers (in VN-P-2006-7 petiole with thick irregular central core of plant fibers, Table 2 ), enlarged strictly with adult salivary secretion, black and lustrous; salivary coating extending onto substrate and back of comb. Comb tough, pliable in texture, dark brownish gray, expanded from the petiole to form fan-shaped in ventral view, with ventral surface convex and dorsal surface deeply concave. Cells generally arranged in regular rows and hexagonal at open end, but partly irregularly arranged and some cells pentagonal; outer free margins of peripheral cells round; each cell expanded towards open end, with width at opening more than 1.5 × larger than that at bottom (Table 2) ; cell wall about 0.03 mm thick. Cocoon cap slightly domed beyond rim of cell, pale green when spun, weathered with time to become pale gray. Remark. This species is distinguished from other species of subgenus Polistella occurring in nothern Vietnam in having the combination of the following characters: propodeum with strongly and sharply raised transverse striae and strong punctures between the striae on lateral faces; border between the posterior and lateral faces of the propodeum well-defined and weakly carinate; anteriorly truncate second metasomal sternum; penis valves with strong serration along their ventral margins. Diagnosis. This species can be distinguished from all other known species of subgenus Polistella by the following combination of characters: female clypeus convex, produced ventrally into blunt angle, in lateral view prominently swollen anteriorly in dorsal one-third; male clypeus bent backward apically; metasomal tergum 1 short and thick, about 0.9 × as long as its apical width, in lateral view abruptly swollen dorsally at base, with corner between anterior and dorsal faces bluntly angled; metasomal sternum 2 in lateral view strongly swollen ventrally in anterior half to two thirds, then ventral margin bluntly angled into straight line parallel to ventral margin of the tergum.
Description. FEMALE. Body length 10.5-11.5 mm (holotype: about 11 mm); fore wing length 11-12 mm (holotype: about 11 mm).
Head in frontal view about 1.2 × as wide as high (Fig. 27) ; in dorsal view weakly swollen laterally just behind eyes, then narrowed posteriorly, with posterior margin shallowly and broadly emarginate (Fig. 28) . Vertex slightly raised in area among ocelli, slightly slope down behind posterior ocelli towards occpital carina; POD:OOD = about 1:1.9; POD about 1.5 × Od. Gena in lateral view about 0.8 × as wide as eye (Fig. 29) ; occipital carina fine, evanescent in ventral one third of gena. Inner eye margins weakly convergent ventrally, in frontal view about 1.2 × further apart from each other at vertex than at clypeus (Fig. 27) . Antennal sockets closer to inner eye margin than to each other; anterior tentorial pit slightly further from antennal socket than from inner eye margin; interantennal space weakly raised. Clypeus in frontal view as wide as high, produced ventrally into blunt angle; in lateral view convex, prominently swollen anteriorly in upper one third (Fig. 29) ; lateral margin of clypeus lying along inner eye margin about as long as diameter of antennal socket and shorter than length of malar space. Antenna (Fig. 30) : scape more than 3 × as long as its maximum width; flagellomere 1 slightly less than 3 × as long as its maximum width, longer than length of flagellomeres 2 and 3 combined; flagellomere 2 as long as wide; terminal flagellomere bulletshaped, as long as its basal width.
Pronotal carina sharply raised, produced dorsally into thin lamella in dorsal part, slightly sinuate backward on lateral sides, reaching ventral corner of pronotum. Mesoscutum weakly convex (Fig. 31) , about as long as wide between tegulae; anterior margin broadly rounded. Scutellum strongly convex except nearly flat median part. Metanotum weakly convex, strongly depressed along anterior margin. Propodeum short; posterior face widely (about half the maximum width of propodeum) and shallowly excavated medially, more or less smoothly passing into lateral faces; propodeal orifice elongate, about 1.8 × as long as wide (measured at widest part), somewhat narrowed in dorsal half. Jugal lobe of hind wing rounded (Fig. 32) .
Metasomal tergum 1 short and thick, about 0.9 × as long as its apical width, in lateral view abruptly swollen dorsally just behind basal slit for reception of propodeal suspensory ligament; corner between anterior and dorsal faces bluntly angled (Fig. 33) . Sternum 2 in lateral view strongly swollen ventrally in anterior half, then ventral margin bluntly angled into nearly straight line parallel to ventral margin of the tergum.
Clypeus with scattered large punctures, each bearing sharply pointed golden bristle. Mandible with several deep punctures. Frons densely covered with coarse punctures. Vertex and gena with sparse punctures less coarse than those on frons; punctures around ocelli sparse strong; ventral one third of gena with coarse punctures. Pronotum with dense coarse flat-bottomed punctures; spaces between punctures very narrow, slightly raised to form reticulation. Mesocutum densely with coarse flat-bottomed punctures; punctures on scutellum and metanotum dense coarse but smaller than those on mesoscutum. Mesepisternum with dense coarse well-defined punctures in posterodorsal part (punctures in dorsal margin similar to those on pronotum), barely punctured in anteroventral part; border between posterodorsal and anteroventral parts distinct. Dorsal metapleuron with striae; ventral metapleuron with sparse strong punctures. Propodeum with strong transverse striae; lateral face with sparse ill-defined punctures. Metasomal segements densely covered with minute punctures in addition to scattered small punctures (ill-defined on terga; more or less well-defined on sterna). Color. Black; following parts yellow to orange-yellow: clypeus except black margins, narrow band along inner eye margin extending from bottom of frons to middle of eye emargination, narrow short band along eye margin in dorsal part of gena, narrow band along pronotal carina with branches extending along posterodorsal margin of pronotum, anterior transverse band on scutellum (often most of scutellar disc, sometimes reduced to paired anterolat-eral spots), paired anterolateral spots on metanotum (sometimes united into narrow to wide anterior band), spot on propodeal valvula, narrow subapical band on tergum 1 (often narrowly interrupted medially), wide apical band with irregular anterior margin on tergum 6; following parts reddish brown: mandible except black basal margin and teeth, antennal scape beneath, pedicel, basal part of flagellomere 1, apical flagellomeres beneath, pronotum ventrolaterally, tegulae, ill-defined wide bands on tergum 1 (in front of yellow band), narrow apical bands on terga 2, 3 and 5 and sterna 2-5, entire visible part of metasomal segment 6. Legs black, dorsal surface of femora and ventral surface of tibiae largely reddish brown. Wings yellowish-brown, weakly infuscate, slightly more strongly infuscate along anterior margin of fore wing; veins dark brown.
MALE. Body length 9.0 mm-9.5 mm; forewing length 9.5-10.5 mm. Structure as in female, but differing from the latter as follows: head proportionally smaller, transverse, about 1.4 × as wide as high in frontal view (Fig. 34) convergent, about 1.5 × further apart from each other at vertex than at clypeus; gena narrow, in lateral view about 0.4 × as wide as eye (Fig. 35) , with weakly raised blunt ridge running along posterior margin of eye; clypeus in frontal view about 1.1 × as wide as high (Fig. 34) , only slightly produced ventrally, evenly and very weakly rounded apically, in lateral view weakly convex dorsally, bent backward ventrally (Fig. 35) . Antenna slenderer than in female (Fig. 36) ; scape short, about 2.8 × as long as its maximum width; flagellomere 1 as long as length of flagellomeres 2 and 3 combined; flagellomeres 2 and 3 each longer than wide; terminal flagellomere elongate, slightly curved, about 2 × as long as its basal width. Metasomal sternum 7 depressed medially (Fig. 37) , without tubercle (Fig. 38) .
Body surface sculpture as in female, but clypeus without large punctures and densely covered with long golden hairs.
Color. Similar to female, but reddish-brown markings on head and mesosoma reduced, while more extensively marked with yellow as follows: clypeus entirely, mandible except for small basal black spot, ventral half of frons except for ill-defined black band connecting anterior tentorial pit and antennal socket and interantennal black spot, narrow long band on gena along posterodorsal margin of eye, antennal scape beneath, disc of scutellum (sometimes reduced into wide anterior band), paired anterolateral spots (sometimes narrow transverse band) on metanotum, spot on propodeal valvula, ventral face of fore coxa and spot on mid-coxa; antennal flagellum reddish-brown to dark yellow beneath.
Genitalia. Generally similar to that of Polistes dawnae. Lamina volsellaris desclerotized and fused with cuspis. Digitus in inner aspect of paramere ( Fig. 39 ) slightly more than 3.5 × as long as wide (measured at widest part), distinctly swollen near base, gradually narrowed apically to mid-length, then slightly swollen towards the rounded apex. Aedeagus (Figs 40, 41): penis valves slightly longer than basal apodeme, in ventral view narrowest near midlength, distally club-shaped, weakly swollen proximally from mid-length, strongly swollen and produced proximolaterally in about proximal one fourth and distinctly produced laterally near proximal margins, in lateral view slightly thickened in proximal one fourth and with dorsal margin weakly and smoothly sinuate, with proximoventral corner produced into abtuse angle (Fig. 41) ; ventral margins of penis valves finely serrated along entire length. Nest VN-P-2006-4 was found under the leaf of a palm about 0.5 m above the ground. Five nests (VN-P-2006-10 to 13 and 2009-Sapa-P-01) were found on the cliffs along the Hoang Lien Pass road, and they all were directly attached to rocks 1 to 2 m above the road. The two nests collected in Bac Ha and one in Mai Chau were at the early nest-founding stage and had a comb comprised of only empty shallow cells (Table 1) .
Nest structural characters are as follows (for measurements see Table 3 ). Petiole single, terminal, with thin central core of plant fibers, enlarged strictly with adult salivary secretion, black and lustrous; salivary coating extended onto substrate and largely onto back of comb. Comb tough, pliable in texture, dark brownish gray, expanded from Kojima, 23.viii.2005". Diagnosis. This species can be distinguished from all other known species of subgenus Polistella by the following combination of characters: female clypeus convex; sctuellum strongly depressed medially; propodeum with weak striae; metasomal tergum 1 short and thick, about 0.8 × as long as its apical width, in lateral view abruptly swollen dorsally at base, then broadly convex dorsally; metasomal sternum 2 in lateral view abruptly swollen ventrally in anterior one-third, then ventral margin rounded into straight line.
Description. FEMALE. Body length about 9.5 mm; fore wing length about 9.5 mm (holotype) Structure as in Polistes reliciniclypeus, but differing as follows: POD:OOD=1:2; POD about 1.3 × Od (Fig.  42) ; inner eye margins less strongly convergent ventrally, about 1.1 × further apart from each other at vertex than at clypeus (Fig. 43) ; interantennal space strongly raised; clypeus in frontal view as wide as high (Fig. 43) , in lateral view distinctly convex (Fig. 44) , lateral margin lying along inner eye margin slightly shorter than diameter of antennal socket; gena wider, in lateral view nearly as wide as eye (Fig. 44) ; antennal flagellomere 1 about 2.5 × as long as its apical width (Fig. 45) ; scutellum strongly depressed medially; propodeal orifice elongate, about 1.9 × as long as wide (measured at widest part), somewhat narrowed in dorsal half; metasomal tergum 1 about 0.8 × as long as its apical width, in lateral view abruptly swollen dorsally just behind basal slit for reception of propodeal suspensory ligament, then dorsal face broadly convex; corner between anterior and dorsal faces rounded (Fig. 46) ; metasomal sternum 2 in lateral view basally abruptly swollen ventrally in anterior one-third, then ventral margin broadly rounded into straight line in posterior half of the sternum (Fig. 46) .
Body surface sculpture as in P. reliciniclypeus, but clypeus except margins with scattered deep large punctures, each of which bears a golden sharply pointed bristle, apical margin of metanotum smooth and without punctures, propodeum with weak transverse striation.
Color. As in P. reliciniclypeus.
MALE. Unknown.
Remark. This species is most similar to P. reliciniclypeus, but can be easily distinguished from the latter by having the female clypeus in lateral view evenly curved anteriorly, not prominently swollen anteriorly in upper part, the scutellum strongly depressed medially, the second metasomal sternum with the anteroventral corner broadly rounded, and the striation on propodeum much weaker.
Etymology. The specific name refers to the type locality, Pa Co in Hoa Binh Province of Vietnam. Distribution. Known only from the type locality, northern Vietnam. Diagnosis. This species can be distinguished from other known species of subgenus Polistella by the following combination of characters: body surface with very coarse and large punctures; posterior face of propodeum with wide median excavation (width about 0.7 × maximum width of propodeum); border between posterior and lateral faces of propodeum bluntly angulate; metasomal tergum 1 short and robust, about 0.7 × as long as its apical width, in lateral view abruptly swollen dorsally at base, then dorsal face weakly convex, corner between anterior and dorsal faces broadly rounded; metasomal sternum 2 in lateral view with square outline, basally abruptly swollen ventrally, then ventral margin bluntly angled into straight line.
Description. FEMALE. Body length 11.5-12.5 mm (holotype: about 12.5 mm); forewing length 11.5-12.5 mm (holotype: about 12.5 mm).
Structure as in Polistes reliciniclypeus, but differing as follows: POD:OOD=1:2; POD about 1.3 × Od (Fig.  47) ; inner eye margins in frontal view less strongly convergent ventrally, about 1.1 × further apart from each other at vertex than at clypeus (Fig. 48) ; clypeus in frontal view slightly wider than high (Fig. 48) ; lateral margin of clypeus touching inner eye margin by length longer than malar space and antennal socket diameter; gena proportionally narrower, in lateral view about 0.6 × as wide as eye (Fig. 49) ; antennal scape slightly more than 3 × as long as its maximum width (Fig. 50) ; flagellomere 1 slightly greater than 2.5 × as long as its maximum width; flagellomere 2 longer than wide; terminal flagellomere about 1.3 × as long as its basal width; mesoscutum weakly convex; scutellum strongly convex (Fig. 51) , with median part weakly depressed or nearly flat; posterior face of propodeum with shallow wide median excavation, of which width is about 0.7 × maximum width of propodeum, border between posterior and lateral faces bluntly angulate; propodeal orifice elongate, about 2 × as long as wide (measured at widest part); jugal lobe of hind wing rounded (Fig. 52) (Fig. 53) ; metasomal sternum 2 in lateral view with square outline (Fig. 53) , basally abruptly swollen ventrally, then ventral margin bluntly angled into straight line nearly parallel to ventral margin of the tergum.
Body surface with much coarser punctures than in P. reliciniclypeus. Clypeus densely covered with very coarse large punctures, each bearing sharply pointed golden bristle; basal one-third to half of clypeus covered with fine pale-yellow pubescence. Mandible with scattered deep punctures, punctures denser at basal margin. Frons and vertex anterior to level of posterior ocelli densely covered with very coarse deep punctures; punctures around ocelli less coarse; vertex behind posterior ocelli and gena densely covered with very coarse punctures. Pronotum with punctures similar to those in P. reliciniclypeus (dense and deep; spaces between punctures very narrow, slightly raised to form reticulation). Scutellum, metanotum and posterodorsal part of mesepisternum with punctures similar to those on pronotum. Dorsal metapleuron with striae and strong punctures; ventral metapleuron with dense coarse punctures. Propodeum with distinct transverse striae with coarse punctures between striae; lateral face with welldefined punctures between striae, interpuncture spaces weakly raised to interconnect striae. Metasomal terga with dense coarse punctures.
Color. Body black, with following parts orange-yellow: apical one to to two-thirds of clypeus, narrow band along inner eye margin extending from bottom of frons to middle of eye emargination, narrow short band on gena along posterodorsal margin of eye, narrow band along pronotal carina, paired spots on propodeal valvula; reddish brown as follows: mandible except black basal margin and teeth, ventral side of antennal scape, pedicel and basal part of flagellomere 1, sometimes posterolateral spots on scutellum and narrow apical band on metasomal tergum 2. Legs black; dorsal surface of femora, ventral surface of tibiae and tarsomeres 1 largely reddish brown. ♀ (IUNH, on long-term loan from the IEBR), labeled "VIETNAM, Co Ma, Thuan Chau, Son La, 1600 m, Nest #: 2008-SL-P-1, L.P. T. Nguyen, H.P. Pham, 07.vi.2008". PARATYPES Mt. Phan Xi Pang, alt. 1750 -1950 m, Hoang Lien Son Mts., 2-5.X.1995 Diagnosis. This species can be distinguished from other known species of subgenus Polistella by the following combination of characters: female clypeus weakly convex, in lateral view anterior margin smoothly passing into supraclypeal area; propodeum with strongly and sharply raised transverse striae; border between posterior and lateral faces of propodeum marked by blunt angulation; metasomal sternum 2 in lateral view square in outline, with corner between anterior and ventral faces bluntly angled.
Description. ; fore wing length 9-10 mm (holotype: about 9 mm).
Structure similar to that of Polistes lepcha, but different as follows: POD:OOD=1: 1.9 ; POD about 1.6 × Od (Fig. 54) ; clypeus in frontal view about 1.1 × as wide as long (Fig. 55) , in lateral view weakly convex (Fig. 56) ; antennal flagellomere 1 slightly greater than 2.5 × as long as its maximum width (Fig. 57) ; scutellum convex (Fig.  58) ; jugal lobe of hind wing rounded (Fig. 59) ; metasomal sternum 2 in lateral view square in outline, with corner between anterior and ventral faces bluntly angled (Fig. 60) .
Body surface sculpture as in P. lepcha, but propodeal striae weaker.
Color. As in P. lepcha except paired small lateral spots on metanotum present. . 54. Ocelli, lateral view. 59 . Jugal lobe of left hind wing. 60. Metasomal segments 1 and 2, lateral view. Scale 1 mm.
♀

MALE. Unknown.
Nest.
A nest (Nest#: 2008-SL-P-1) collected in Thuan Chau, Son La was examined ( Table 1) ; one of its resident females is designated as the holotype of this species.
The nest had only two pupae as immatures, and was attached to a thin branch of a shurub about 1.5 m above the ground. The nest characters are as follows: Petiole single, terminal, 3.5 mm long, 2 × 2.5 mm thick, with thin core of plant fibers, enlarged strictly with adult salivary secretion, black and lustrous; salivary coating extended onto substrate and largely onto back of comb. Comb rather tough, pliable in texture, uniformly grayish brown, fan shape in ventral view, ventral surface convex, dorsal surface deeply concave. Cells arranged in regular rows and round at open end, but partly irregularly arranged, where some cells are pentagonal; each cell gradually expanded towards open end, 2.5 mm (range 2.3-3.0 mm; n=10) wide at bottom and 4.1 mm (range 3.9-4.6 mm; n=10) wide at open end, 12.6 mm (range 11.2-13.4 mm; n=10) deep; cell wall about 0.02 mm thick. Cocoon caps slightly domed beyond rim of cell, pale yellow.
Remark. Among species of subgenus Polistella occurring in Vietnam, this species is most similar to Polistes lepcha, but can be easily distinguished from the latter by having the clypeus in lateral view less swollen and smoothly passing into the supraclypeal area ( Fig. 56 ) (in P. lepcha, slightly concave in the supraclypeal area; Fig. 16 ), propodeal striae weaker, the border between posterior and lateral faces of the propodeum less sharp, and the second metasomal sturnum in lateral view with the anteroventral corner angled, not produced anteriorly (Fig. 60 ) (in P. lepcha sharply angled, slightly produced anteriorly, Fig. 20) . The nest cocoon caps are also different in color, namely pale yellow in this species while pale green in P. lepcha.
Etymology. The specific name, gilvus, is a Latin adjective and refers to the pale-yellow cocoon caps. Distribution. Known only from northern Vietnam.
Polistes ( Diagnosis. This species can be distinguished from other known species of subgenus Polistella by the following combination of characters: scutellum entirely flat, in lateral view dorsal margin smoothly passing into either mesoscutum and metanotum; posterior face of propodeum with shallow median excavation about 0.3 × the maximum width of propodeum, in lateral view slope down in nearly straight line; metasomal sternum 2 in lateral view basally abruptly swollen ventrally, then ventral margin broadly rounded; male clypeus as wide as high.
Description. FEMALE. Body length 9-11 mm (holotype: about 9.5 mm); fore wing length 10-11.5 mm (holotype: about 10.5 mm).
Structure as in Polistes reliciniclypeus, but differing as follows: POD:OOD=1:2.1 (Fig. 61) ; inner eye margins in frontal view about 1.1 × further apart from each other at vertex than at clypeus (Fig. 62) ; anterior tentorial pit as far from eye margin as from antennal socket; clypeus in frontal view about 1.1 × as wide as high (Fig. 62) , in lateral view convex, smoothly curved anteriorly (Fig. 63) ; antennal flagellomere 1 nearly 3 × as long as its apical width (Fig. 64) ; scutellum entirely flat, in lateral view dorsal margin smoothly passing into either mesoscutum and metanotum (Fig. 65) ; jugal lobe of hind wing rounded (Fig. 66) ; posterior face of propodeum with shallow median excavation about 0.3 × maximum width of propodeum, in lateral view slope down in nearly straight line ( Fig. 65 ) (slightly convex in P. reliciniclypeus ; Fig. 31 ); metasomal sternum 2 in lateral view basally abruptly swollen ventrally in anterior half to two-third, then ventral margin broadly rounded (Fig. 67) .
Body surface sculpture as in P. reliciniclypeus, but dorsal half of clypeus covered with fine pale pubescence and ventral half with scattered deep large punctures, each baering sharply pointed golden bristle; mandible with scattered shallow punctures; frons and vertex to level of posterior ocelli with moderately close fine punctures; vertex behind posterior ocelli and gena with sparse fine punctures (punctures in ventral third of gena scaratted and deep), with space between punctures smooth; mesoscutum with dense fine punctures in addition to scattered deep flat-bottomed punctures; scutellum and metanotum with scattered moderately deep punctures; ventral metapleuron smooth, without punctures; propodeum with distinct transverse striae, and punctures between striae on lateral faces, interpuncture spaces weakly raised to interconnect striae.
Color. Black, with following parts yellow:clypeus except black basal and lateral margins, broad band along inner eye margin extending from bottom of frons to middle of eye emargination, line in dorsal part of gena along posterodorsal margin of eye, most ventral part of gena, narrow band along pronotal carina with branches running along posterodosal margin of pronotum, scutellum except for anterior margin, paired anterolateral spots on metanotum, scrobal spot on mesepisternum, paired lateral oval spot on posterior face of propodeum, propodeal valvula, narrow apical band on metasomal terga 1-5, entire visible part of tergum 4. Legs black, dorsal surface of femora and ventral surface of tibiae, all tarsus largely reddish brown. Wings semitransparent, pale brown; veins dark brown.
MALE. Body length 9.0-10.0 mm; fore wing length 9.0-10.5 mm. Structure as in female, but head in frontal view about 1.5 × as wide as high, eye strongly swollen laterally, inner eye margins about 1.4 × as further apart from each other at vertex as at clypeus (Fig. 68) ; gena narrow, about 0.3 × as wide as eye in lateral view, with weakly raised blunt ridge running along posterior margin of eye; clypeus in frontal view about 1.2 × as wide as high (Fig. 68) , barely produced medioventrally, with apical margin very weakly and broadly rounded, in lateral view slightly convex dorsally, slightly bent backwards ventrally, and covered with dense short golden hairs; antennal scape short and thick, about 2.8 × as long as its maximum width; flagellum slender, flagellomere 1 as long as length of flagellomeres 2 and 3 combined, flagellomeres 2 and 3 each longer than wide; terminal flagellomere elongate, slightly curved, about 2 × as long as its basal width (Fig. 69) . Metasomal sternum 7 depressed medially (Fig. 70) , without tubercle (Fig. 71) Color. Similar to female, but with more abundant yellow markings as follows: clypeus entirely, mandible except for small black basal spot, ventral half of frons, narrow short band on gena along posterior margin of eye, antennal scape beneath, paired anterolateral spots on metanotum. Antennal flagellum reddish-brown to dark yellow beneath. Paired lateral yellow spots on propodeum much reduced in size.
Genitalia. Similar to that of Polistes reliciniclypeus sp. nov. except: the digitus distinctly swollen near base, narrowed in apical half (Fig. 72) ; aedeagus with proxomoventral corner prominently produced proximally (Figs 73, 74 Nest. Although we were unable to collect the nest of this species, we saw frequent traffic of the wasps coming in and out through a small hole respectively of an electric meter and a window frame.
Remark. Among species of subgenus Polistella occurring in Vietnam, this species is most similar to Polistes dawnae, but it can be easily distinguished from the later by having the deeper median excavation of the propodeum, the metasomal tergum 1 with the anterodorsal corner between the anterior and dorsal faces more angulated, the second metasomal sternum in lateral view swollen ventrally in anterior half to two-third (one-third in P. dawnae), the paired lateral yellow spots on propodeum small (large in P. dawnae), and the male clypeus wider than high (as wide as high in P. dawnae).
Etymology. The specific name, clandestinus, is a Latin adjective and refers to nesting of this species in a hidden place.
Notes on other species of subgenus Polistella
All the seven species described and/or treated above have the second metasomal sternum that is more or less truncated anteriorly or has a prominent anterior bulge. In addition to these seven species, the below-mentioned ten spe-cies of subgenus Polistella have such a second metasomal sternum and have been known to occur on the eastern slope of the Himalaya and/or in northern parts of Vietnam. 
Polistes
♀
. 75, 77, 79. P. mandarinus. 76, 78, 80. P. nipponensis. 81, 83. P. adustus. 82, 81. Head, lateral view. 82. Head, Metasomal segments 1 and 2 in lateral view. Scale 1 mm. FIGURE 90. Distribution records of the Polistes species of subgenus Polistella with a basally strongly swollen second metasomal sternum. The four species endemic to Taiwan are P. eboshinus Sonan, P. huisunensis Kuo, P. shirakii Sonan, and P. takasagonus Sonan. 
